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HIGH EFFICIENCY BURNER FOR O VER-CLADDING 
ANO APPARATUS FOR nVER-CLAP niiNir. I ARGE DIAMETER 
OPTICAL FIBER PREFORM USIN G THE SAME 

5 

CLAIM OF PRIORITY 

This application claims priority to an application entitled "High Efficiency Burner 
for Over-Cladding and Apparatus For Over-Cladding Large Diameter Optical Fiber Pre- 
10 form Using The Same" filed with the Korean Industrial Property Office on December 22, 
1999 and there duly assigned Serial No. 99-56746. 

BACKGROUND OF THE INVENTION 

15 1 . Field of the Invention 

The present invention relates generally to an apparatus for fabricating an optical 
fiber pre-form. More particularly, the present invention relates to a high efficiency burner 
and an apparatus for over-claddmg a large diameter optical fiber pre-form using the same, 
in which a first pre-form is inserted into an inside of a thick quartz tube, to be heated dunng 
an over-cladding processing. 



i Descri ption of the Related Art 

,„ general, an optical fiber comprises a eore having a predetermined index of 

ma k ,ng a «d reflection of incite* lights. A method for fabricating .he optica, fiber 
composes the steps of fabnca.ing an optica, fiber pre-form and drawmg the fabnca.ed 
optica, fiber into one strand of optica, fiber. Thereafter, the drawn optica, fiber ,s coated to 
become a complete strand of optica, fiber. 



On the other hand, an over-cladding or an over-jacketing process is conducted to 
. the fabncated opt.ca, fiber pre-form ,0 draw an optica, fiber havmg a larger diameter. 
SpectficaU, the „ver-c,addin g or over-jacMng process is conducted to the fabricated firs, 
cylindrical opt.ca, fiber pre-form w.th a tubular second quartz tube, thereby completing the 
optica, fiber pre-form havmg a larger diameter. Here, a chemtcal vapor deposition or a sol- 
g e, process is widely used for fabricating the second quart, tube, namely a st.ica-based 
1 5 glass using a fumed silica. 



The over-cladding process fabricates an optical fiber pre-form of a larger dtameter 
by inserting a firs, pre-form, whtch is manufactured by means of chemical vapor deposition 
Cher methods for fabricating a pre-form, in,o the mside of a thick quartz tube, and then 

This process enlarges the cladding layer, 



or 



20 heating and sealing the same with a heat source 

diameter promising high productivity. 



thereby producing a pre-form havmg a larg. 



er ' 
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The heat source heating the second quartz tube during the over-cladding of the 
optical fiber pre-form is generally used as a burner using hydrogen and oxygen gas. 

Referring to FIG. 1 , the heat source is a burner using hydrogen and oxygen gas and 
> has a ring shape, part of which is shown. 

Further, FIG. 1 is a front view illustrating an inner surface, i.e., a surface at which a 
flame is discharged, of the burner 130 opposite to a quartz tube. The burner 130 has burner 
bodies 134 between burner covers 132 with hydrogen and oxygen dischargers 136 and 138 

0 arranged between the burner bodies 134. The hydrogen and oxygen dischargers 136 and 
138 are continuously provided with hydrogen and oxygen gas, so as to heat the surface of 
the second quartz tube. The hydrogen discharger 136 signifies an inside of each tip, while 
the oxygen discharger 138 signifies an outside of the tip. In addition, hydrogen and oxygen 
mass flow controllers (MFC) 140 and 142 are included, respectively, in the burner 130, for 

15 controlling a mass flow of the hydrogen and oxygen gas. 

Here, the larger a thickness or a scale of the over-cladding quartz tube is, the 
higher a required heat capacity is. If a heat is first applied to an outer surface of the quartz 
tube, in order to perform an over-cladding on the first pre-form with the second quartz tube, 
20 the heat is conducted to the quartz tube, converging on a predetermined region therein, 
whereby the hottest region, referred to as a "hot zone," is formed in the predetermined 
region of the quartz tube. The heat is conducted from the hot zone to an inside of the 
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second quartz ,ube. which is condensed and meted into ,he firs, pre-form to produce a 
second pre-fonr, Thus, if ,he second quartz ,ube subject .o ,he over-c.adding is .hick, ,h= 
burner should have a size in conformity of a penphe^ of .he second quartz .ube, so as ,o 
achieve an efficient heat transfer .0 .he inside .hereof. In addi.ion .0 this, a provision of a 
5 fuel such as hydrogen and oxygen gas is preferably increased «o enhance a hea. capaci.y. 

However, as .he quartz becomes thicker, .he amoun, of fuel whrcn is required is 
drastically increased. Further, while the heat va!ue rs focused on the ho, zone, the hottest 
region among regions in the outer surface of the quartz tube hea.ed by the burner and then 
,» the ho. zone is condensed, even before ,he ho. zone , no, condensed, .here sometimes 
generates an occasion, in which ,he surface of .he quartz ,ube runs down due ,0 i.s 
deterioration of v,scos„y. In mis regard, an mtens.ve heating on the ho, zone by enhancing 
the amount of fuel has a limit. 

Further, there is a way .0 extend a fuel-sprayed region for enlarging the hot zone, 
ta this ease, an equal orovrsion of fuel such as hydrogen and oxygen gas is difficult ,0 be 
achieved, .hereby resulting in au irregu.ar hea. provision. As a consequence, a uniform 

over-cladding is not assured. 



20 
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SUMMARY OF THE INVENTION 

„ is, therefore, an object of the present invention .0 provide a process for over- 
c.adding an opttca. fiber pre-form, by whtch a double-Cad structured burner is used, so as 
,o e„,arge a ho. zone on an equal basis and therefore tmprove a thermal efTictency as we., as 
securing a uniform and efficient over-cladding. 

1, is another object of the present tnveution to provide a process for over-c.addtng 
an optica, fiber pre-form. by whtch an ec.ua! and highly efficient heating is applted 
particularly dunng an over-Caddtng of a thick quartz tube, so as ,o currail the time for over- 
cladding, thereby serving to promote productivity. 

„ is further another object of the present invention to provide a process for over- 
Caddtng an optica, fiber pre-form, through whtch a double-clad structured burner is used, 
-, so as to provide means addi.iona.ly operable with a dtfferen. heating value, if necessary. 

I, is still another object of the present invent.on to provide a process for over- 
cladding an optica, fiber pre-form. by which a untform fue. provtsion is earned out, so as to 
prolong a durability of burner tips. 

20 

To achieve the above objects, there is provided a burner according to the present 
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bodies positioned between the burner covers, and fuel dischargers arranged in at least two 
rows between the burner bodies and divided by a partition. 

Accordingly, the apparatus for over-cladding the optical fiber P re-form according 
5 to the present invention, which performs an over-cladding on an optical fiber pre-form with 
a quartz tube, includes: upper and lower fixing chucks mounted on upper and lower sides of 
a tower; a first optic fiber pre-form having a handle rod connected to one end thereof so as 
to be fastened to the upper and lower fixing chucks, and having a supplementary support 
quartz tube connected to the other end thereof so as to be fastened to the lower fixing 
10 chuck; a second quartz tube inserted into the first optic fiber pre-form; and a hydrogen and 
oxygen burner including fuel dischargers including an oxygen discharger and a hydrogen 
discharger, at least double-clad structured and divided by a partition, thereby enlarging the 
hot zone in the quartz tube. 



15 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present invention will 
become more apparent from the following detailed description when taken in conjunction 
> with the accompanying drawings in which: 

FIG. 1 is a cross-sectional view illustrating a construction of an over-cladding 
burner according to an embodiment of the conventional art; 

0 FIG. 2 is a schematic view illustrating a construction of an apparatus for over- 

cladding a large diameter optical fiber pre-form according to a preferred embodiment of the 
present invention; 

FIG. 3 is a cross-sectional view illustrating a construction of a high efficiency 
15 burner for over-cladding according to a preferred embodiment of the present invention; and 

FIG. 4 is diagram illustrating an operation of a high efficiency burner for over- 
cladding according to a preferred embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment of .he present invention will be described herein below 
with reference to the accompanying drawings. For the purpose of clarity, well-known 
functions or constructs are no, descnbed in detail since they would obscure the invention 

in unnecessary detail. 

An over-cladding apparatus for performing an over-cladding process according to a 
preferred embodiment of the present invention will be described herein below with 
.0 reference to FIG. 2. Some arrangements are mstalled to be vertically separated from each 
other around the axis of a tower 20. Upper and lower fixing chucks 212 and 222 are 
included in the over-claddtng apparatus to fix a firs, quartz tube as a firs, pre-form 216 and 
a second pre-form 222 around .he axts a. the upper and lower sides of the tower 20. 

15 Firs., .he firs, pre-form 216 having a handle rod 214 is installed by fixing the 

handle rod 2.4 to the upper chuck 2,2. A second quart, tube 226 having a supplementary 
support quartz tube 224 is installed by fixing the supplementary support quartz tube 224 ,„ 
,he lower fixing chuck 222. During .he process, it does no, matter tha, an inflation order 
of the first pre-form 216 and the second quartz tube 226 is reversed. 

20 

Subsequently, an upper head stock having ,he firs, pre-form 2.6 or a lower .ail 
s.ock having the second quartz tube 226 is vertically moved so that the firs, pre-form 2,6 is 



• 
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inserted into the inside of the second quartz tube 226 along the axis to a moderate deepness. 
Thereafter, a burner 230 as a heat source is moved to the upper side of the second quartz 
tube 226 to heat the surface of the second quartz tube 226. The burner is moved downward 
(in an arrow direction) to eliminate the gap between the first pre-form 216 and the second 
5 quartz tube 226, continuously executing the sealing as moving downward. After the sealing 
1S completed, the accomplished second pre-form has been cut and separated from the upper 
and lower fixing chucks 212 and 222, finishing all operations. 

Here, the larger a thickness or a scale of the over-cladding quartz tube 226 is, the 
10 higher is the required heat capacity of the burners. If heat is applied to an outer surface of 
the quartz tube 226, in order to perform an over-cladding on the first pre-form 216 with the 
second quartz tube 226, the heat is conducted to the quartz tube 226, converging on a 
predetermined region therein, whereby the hottest region, namely a hot zone, is formed in 
the predetermined region of the quartz tube. The heat is conducted from the hot zone to an 
15 inside of the second quartz tube 226, which is condensed and melted into the first pre-form 
216 to produce a second pre-form. Thus, if the second quartz tube 226 to be a subject of 
the over-cladding is thick, the burner should have a size in conformity of a periphery of the 
second quartz tube 226, so as to achieve an efficient heat transfer to the inside thereof. In 
addition to this, a provision of a fuel such as hydrogen and oxygen gas is preferably 
•20 increased to enhance the heat capacity of the burners. In this case, a vacuum pump 250 is 
preferably used to improve inhalation of air, serving to enhance the heat transfer efficiency. 
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Referring to FIG. 3, according to a preferred embodiment of the present invention, 
a burner 230 includes: a double-clad structured fuel dischargers, namely tip lines, which 
include an oxygen discharger 234 and a hydrogen discharger 233; pipe arrangements 
mounted on the respective tip lines, for providing the fuel like hydrogen and oxygen gas on 
5 an independent basis; and mass flow controllers, i.e., flow meters, installed on an 
independent basis, for controlling a mass flow. 

More specifically, according this embodiment of the present invention, the high 
efficiency burner for over-cladding comprises; burner bodies 232 arranged between the 

10 upper and lower burner covers 231, respectively; tip lines featured arranged in at least two 
rows between the burner bodies 232; and a partition 235 positioned between the tip lines. 
The hydrogen discharger 233 signifies an inside of each tip, while the oxygen discharger 
234 signifies a periphery of the tip. Here, the tip lines may have hydrogen flow controllers 
240 and 241 and oxygen flow controllers 242 and 243 on an independent basis. Further, the 

15 mass flow controllers are independently installed. 

A stream path, through which a cooling water is possibly flowing, (not shown), 
may be formed in the inside of the burner bodies 232 in order to prolong a durability of the 
burner by absorbing the heat. Here, the mass flow controllers 240, 241, 242 and 243 are 
20 usually the most preferable elements to enable a fine control of the mass flow including gas. 
However, a flow meter, a valve and the like may be used in lieu of the mass flow controller 
to control the amount of flow. 
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An operation of an over-cladding apparatus according to a preferred embodiment 
of the present invention will be described herein below w ith reference to FIG. 4. The fuel, 
such as oxygen and hydrogen gas, is provided through the respective independent flow 
controllers to upper and lower ends of burner tip lines. The provided fuel generates a flame 
^ on the upper and lower ends of the burner tip lines as well as heating and condensing the 
surface of a quartz tube 226. Since the fuel is provided through the respective independent 
tip lines, the provided flow is uniform. Since only a specific point is not heated, therefore, 
the hot zone may be enlarged far away on a uniform basis. The hot zone is desired to be 
narrow when sealing the top or cutting the bottom of the quartz tube 226. However, 
1( ) according to the present invention, just one of the upper and lower ends of the burner 230 
needs to be used, thereby achieving an easier control of the process. 

In addition, natural gas, LPG or butane gas can be also used in lieu of the hydrogen 

and oxygen gas considering an economic aspect. The high efficiency burner to be applied 

!5 according to the present invention is not limited to the over-cladding apparatus, and is also 

used in fabricating the first optical fiber pre-form or drawing the optical fiber, 
i 

As described above, according to the present invention, fuel dischargers in the 
burner are double-clad structured having an upper side and a lower side to enable an even 
extending of the hot zone, to achieve a uniformity of the over-cladding as well as enhancing 
20 productivity thanks to a resultant reduction of the processing time. Further, if there is 
required a narrow hot zone during sealing the top or cutting the bottom of the quartz tube, 

11 
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one end of the burner tip lines is only used, thereby improving an easiness in the course of 
processing. Besides, a cooling water path may be formed between the upper and lower ends 
of the burner tip lines to reduce a combustibility of the burner tips due to the high 
temperature, and further to prolong the durability of the burner. 

While the invention has been shown and described with reference to a certain 
preferred embodiment thereof, it will be understood by those skilled in the art that various 
changes in form and details may be made therein without departing from the spirit and the 
scope of the invention as defined by the appended claims. 
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